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BescbreDwng daBmithdheiwBBerieMkjitedmddereMaiiderai^ 

It > • . eriultea werden. In PoWpropyleiL das bd tuediisen 

Die vcu^e^e Erfinduag betrttft lasennarlderbare Ener^iedlchten im allgememea hdle MarkieniQsen er- 

Krastetoff^ die SKA dadurch auszddmen, daB siH smd nur bd redit hohea Enerriediditen andi el- 

Ateofbermaterial «n Gemsdi ans PeriglanTpigmentea s wasdunklereMaildenmgeneidelbar. 

bzw. nudu sjitazeiiden MetaOoidd-besdiM^ten GOm- Mit den am dem Staad der Tedmik bdeanntm Ab- 

rngpigmenten imd anoiganiaeheo pbttcheiianiiigea sorptionsmittdBsindinsbesoiidenbdmMeranHdfig- 

SabstiatenenAdten. , , lMitenTOnEinflrtHingan(L.Werte*wiscbenl0iiiid80) 

I>M Kenawldmung yon Pwdu^ nur sdnw lesbare und kdne zwelfittbfcen (hdle und 
tut all« ^lustnanv^^ zaaelmiend ^tiger. So lo dtBdde)MariderungengleidizddsmdKfidL 

nflsnaUbiSgzomBeispiel Ptaduktionsdaten, Ver&lls. Aiifgabe der voriiegeoden Qrflndusg war es daher 

^f"'?f'^5l?*^?**°v'8''*^"'*°°'^^ lasennariderbare Kunststoffe zu finder die unter En- 

gebracht wwdet DozeU werd«i diese Marldenmgen wiricung ▼<» Laserlidit eine zwdfarbke Lasennarido- 
OberwMgendmkkonventKjBen^iTcdinilanwieDnik- rung mit hohemKontraftennSgBdien und bdentspre- 
ken, Prageiu Stempeln und Etiicettierea ausgefflhrt 15 chender Wahl der LaserenerriediAten Mrfrfniw irmftr . 
WachsendeBedeiitunggewnimabertfieberahnujgslo- bung helle und dunkle Mariderungen ennOdichen. Der 
se. sehr tchneUe und flexible Marldenmg mit Lasem. FOUstoff bzw. das erfolgidcfae AbUrptkMindtMl idha 
msbesonderebdKunststoffeiLMhdieserTednukistes ddid eine sehr hdle nnitnle Eigenfiube bzw die Ik 
graphisdie Beschriftunffjn, wie z. a Baraodes, gensduften des zu mailderaiden voraefiibten Kunst- 
mlt toher Gescbwmdjgkdt audi auf dne nidit plane 20 stoffesbeatzenoderiuiringerinaenMensenduresetzt 
Oberfladie anfzubringea Da sidi (Se Besdiriftuiig im weidenmilssen. 

KunstttoSkfireeradbttbef^ Obermdwnderwdse wuwte gefundea. daB dn Ge- 

alHWbb^lB^ « » ^ . , , a«» Poigianzpigmenten bzw. nidit dSnzenden 

^ KratttoH^ WM Z.B. Pdyolefine, lassen sidi Mctaltoxid-besdiiditeten OEnjmeipigment«Mimd an- 
UtBa* nnr •ww^mg odar abeAaupt mdit nut Laser 25 organisdien piattdienfamiigea Substraten la mittleroi 
marttoea. EinOOj-Laser, dor Lidtt im Infraroftcrddi QnOibimgen Icontrastrddie; kantensdiaife und zwd- 
bei 10^ (un aussmdet, bcwnkt bd Polyokflnen selbst farbige Maridmuigen ennOglidiaL 
bei sehr toh« Ldsttingox aur due sdiwadi^ Icanm Gegenstand der Erfindung and daher lasennarWer^ 
tesbareMarloenaiAdaderAbsorptionsIcQeffizieatder bare Kunststo£fet dadurdi gekennzeidmet daB Kunst- 
zu verarberteadoa Kunststoffe bd diesen Wdlenlaagen 30 stoffe ein Gemitdi aus Pertgbnzdgmentea bzw. ">dit 
nld^thDdlgaluglst,unldnenFa^b^msdIla^impob^ glanzeaden Metallradd-beschlditetai OBnimeipiBnien- 

f^.i?**???",?'*'^^!;^^**^*^^*^*'" tentnidanorgaiiisdieapttttchBniBnnigwSubsfiBtrato 
Laserlioht debt vOffig rdtektierenoder dmdilassen, d* ndttleraiEii&bungBna^iahea. 

esdannwkdaerWedisdwirkuagkomnitEidarf Dun* den Zutatz dieses Plgmentgemisdies in Koa- 

S**'^,^'^"**"'^"^^**'''*''"'*™"^*''" M zeatratfcmea wa 0^5 bis lOOew.% bezogen anf das 
^>^Jj^J^««;«*»^y«i^v^ Kunst8to&y8ten^vomIg5wdse Ibis 5aS?.<H) und ins- 

vurairOckW«atD»AbsoriW^ *'«<»dere W bis 3 G«w.% wiid bd der Lasennarkie- 

somrtdieWeehielwntanwnihdar*^ rung dn hober KontiSst erreidit Die Konzentradon 

VMideadtenrtwatw i AufbaadesKanststoiresundder derl^nemeimKunststoffistalleniingsabhlnriKvon 
verweadeum WeltenlSage des Lasers. VitXaA ist es m dem eingesetzten Kunststofl^ystaa und der QiSsie- 
Botwaufiitihimt Kunststoffe laseibesduiftbarwerdea. didite des CQrLasers. Der rdativ g«inge PigmeaSn- 
eBtepredjendeZiisatzstoffeiZ.RAbs<M-ber,2Uzugebea tdl veribidert das Kunststo^ystem unwesendidi uad 
Aus dem ArtikdTeari Lustre Pigments<3iaracteri- beeinflnBt ddit dessen Verarbeitbaricdt Das Plgmeirt. 
^ I'S Chemfcd* gemisch aus Periglanzpigment bzw. nidtt ^ixSmdm 

Mai 1982. Vol 2, Nr. 2 ist die Verwendung von Peri- « Metalloxid-besduditeten GlinunenHginentai und «B- 
gteazingmeateB ffr die Lasermarlderung bekannt Perl- organisdien pUttdiaiffinnigen Substntea kann in at- 

lieaaltaidenlcbawttVerhaltnlssendagesetztwetden. 
loAtacbe Benduffienheit des Knnststoffes sehr stark Misdnaicenaus 1 TeDPeriglanzplgmratuad l-lOTd- 

''2Si:^'2S^1^S?°f5f***ir Ira aaygadsdien plattdienarmigen Substrateiv wr- 

b to DB.^^ 36 926 weidea Kunststoffe ndtHafe 50 zugswdse 2-8 Tdlen. insbesonderv 3-5 Tdlea der 

^*SS?!f^2S2^.2'2S^K , afoixaniK4enpBttdu5nfarnagenSub«r«tel»bea 

Aus der DB-OS2936926 ist bekannt. die Besdatf- alsbeKHidengedgneterwiesea. 
tang ernes po^meren Materials mlttels Laserlidit da- Jlfaasparente Kunststoffe mit derartigen Pigmenten 
diBdi 3M eraielen, dafi nan dem Kunststoff eben adi in Rdndnfllibiiag dotiert zeigen wdteehead dn lekht I 

M metaflisdies Sdummen^ bebdten aber ihre Traasoa- 
. ren22^denZ«8aftvoaOi2HslOOeiSivoSS^ 
Diefi^dieLasermaiWeningbek^^ wdse W bU 30ew.% an deckeadea PtaneataiL ^ 

sittra aber entwedor dea Naditdl, d&B ste den zu be- 2. E Utandtond, kann tficser metallisdie oSnz bd Be- 
sArttendenKuM^uwMi^^ darf vOlUg Obenledct werden. Femer kSnnen dea 

a^eLasertesctaftoftd^^ to KunststoffenFarbpigmentezugeseta werden, die farb- 

Sdinft auf emeni hdleren UaterffTiad ist, dana ddit ifche Variationea jeder Art l^lassen und glddizddg 
mdu- anardchcnd kontrastrddv d h. lesbar, ist oder dne BdbehaltungderLasermarkierunggewlhridstet 
daft wie z. a bei Kaofiivdie Marberung sebr schwadi Die fOr die Mariderung gedgnetea anomnisdien 
ut und «st bei hohea Bnsatzma«ea des Ziadilagstof- plittdieniQrmigen Substrate ^ SiOr Flake* Sdiidit- 
fesgutsHiajarwad. es dlikate wie g^^ter nad uagcdflhter OBmmer. Olu. 

BddarLasenntrkiorungvoaPdyediyieaz.afuidet Talfc Kaolia oder Seridt wabrtad ab Glknater beso&J 
maa eine Afalilngigkeit des Koatrastes dner Maride- ders bevorzugt MusoovH Bkiti^ Phtogopit Vemksdlt 
ruagvoa to Bn w t fr ididite des Lasers fa dem SSnnet sowie audi ayndiedsde Glimmer eingttettt weidea. 
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Ab SdiidrtriBkat vird vorzugsweise Glsnmer dnge- durdidIeLaseiparaii»ter,wiedwBestraliIuD^^ 
setzt Die Sdiidits&ikate woisen TeilchengrSBeD von Bestrahlungsto!stang» besdnunt Niedztge Energiedkli* 

1—130 msu vorzugsweiseS— 60 ^in, auL ten fOhren im pigmentierten KunststoSsystem zu heikn 

AUe bftfcannten Perlglanzpigmente kdnnen als Abso^ Maiiderung^ wihrend hohe Eacrpediditen zu dunk- 

bennaterUdverwmdetwerd£^wie$iez.EindeiLdeut* 5 len Marideningen fOhrexL Die Letstung der verwende*- 

sdien Patenteit und Patentanmeldungen 14 67468, 19 59 ten Las^o' hingt von der Jeweifigen Anwendong ab und 

998,2009 566,22 14545,2215191,2244298,2312 331, kann im EinzetM vom Facfamann olme weheres ennit- 

25 22 572, 31 37 808, 31 37 809, 31 51 343, 31 51 354. 31 51 telt werdexL 

355,32 It 602;3235017und3842330besdiriebensbd. DieYervendungdeserGndungsganiBenpigmentier- 

Besonders bevorzugt werden Jedoch Perlglanrpigmen- 10 ten Kimststoffes kann auf alien Gebieten erfolgen, wo 

te auf Basis von mxt Metalloxidea insbesondere Utan- bisher Sblidie Drudcverfahren zur Bescfartftung von 

dimd tmd/oder Bsenoxid, besdiichteten Gllnuner* KuaststoSeneingesetztweideaBeispiebwdseloSn&en 

schuppen ezngeaetzt Niclxt j^axsuoida oiit Metalkudden FonnkSrper aus dem erfioduogsgemftSoi Kunststoff in 

bescidcbtete GSnuseipigmente and aus DE 43 40 146 der El6laro<, Elektronik* und Kraftfalirzeugindustrie 
undDE 1954€058bekannt 15 Anwendung findea Die Klennzeichnung und Besciuif* 

Als Absorbermaterial kann auch eine Kombinadon tung von z. & Kabdn, Leitungen, Zerleisten bzw. Funk* 

aos eioem Gemiscb verscfaiedcner Schlcbtsilikate bzw. tio^teEen im Hetzungs-, LOftungs- und fCQhlbereich 

ein Oder mebreroi Peri^anzpigmenten elngesetzt wer- oder Scfaaher, Stecker, Hebel und GriSe, die aus dem 

den. erfindnngsgexnaSen Kunststoff bestehen^ k5nnen sdbst 

Aile bekannten Kunststoffe wie de z. B. im UHmann, 20 ansdiwerzugans^enStellennutHilfevon Laserlidit 

Bd. 15, S. 457 GL, Bd 15, Veiiag VCH be$c±aieben w^- maridert werdeiL Weiterhin kann das erfbdungsgemt- 

dra, kfinnen f&r die Lasennarkiening Anwendung fln- Be Kunststofiisystem anfgrund seines geringen Sdiwer- 

den. Geeignete Kunststoffe sind z. B. Polyetlij^en (PE> metallantexb bei Verpackungen im Lebeosmittelbereich 

Polypropylen (PP), Polyester, Polyplienyienojdd, Polya- Oder im Spielzeugberezch eingesetzt werden. Die Mar- 
cetal, Polybuii^enterephthalat. Polymethyimethacrylat, 25 kierungen auf den Verpadomgen zeidm^ sdi dadurcfa 

Polyviu^dacetai, Butadien-Styrol (ABS\ Acrylnitril-Sty- aus, daB sie wiscb- und kratzfest, stabil bei nachtrSgiL- 

rol-Acrylester (ASA), Polycarbona^ Polyediersulfon. ciienSteri]isati(»isprozess«(a,liygieniscfareinbeimN^ 

Po^dierketone und ihre Cc^lymere und/oder deren IderungsprozeB aiAringbar sind. Kompiette Edketten- 

MiKhungea Insbesondere geeignet sind Polyoiefine bildn* kdnnen dauerbaft auf die Verpadomg fOr ein 
sufgnmdihrermecfaanisdienEigenschaftenunddenko- 30 Mebrwegsystem aitfgebracht werden. Em wetteres 

stengflnstigen Verarbeitungsmethoden. v^tiges AnwendimgsgeUet fOr die Laserbesduiftung 

Vorzugsweise wexden PB^HD, P£— LD, PE^LLD sind Kunststof&naricea zur individueOen Kennzeicb- 

und PP sowie PE^ und PP-Copolymere eingesetzt nuog von Heren, sogeoannte Gattle ITsgs oder Ohrmar^ 

Die Qnarbdtung des Pigmentgemisdies in den keaDieLasefmariderungvonKunststo^egenstanden 
Kunststoff erfolgt indem das ICunststoffgranulat mit 35 bzw. Fonnk5rpem» die aus dem erfinduugsgemaBen 

dem Schfchtsilfkat und Perlgianzpigment mischt Die Kunststoff be5teben,zstsomitm0glicfa. 

beid^ PIgmente kdnnen einzein, gieichzeitig oder Die nadifolgenden Eeispide soiien die Erfindung er< 

nacheinander, oder als Gemisdi zugegeben werden. An- liutem otme sie jedocE zu begrenzcn. Die Res^turan- 

schUeBend wlrd der Pigmente Kunststoff dann unler gaben sind in Gewidbtspiozent angegdDen und bezie- 
Wfirmeeinwirkuog verformt Dem Kunststoffgranulat 40 ben sldi auf das berdtseingefirbteM^erial (Kunststoff 

kAnnen bd der Einaxbeltung der Pigmente gegeb^en- + Pigment)i 
falls Haftmittal, organische polymervertrlgilcfae Vy 

sungsmittd, StablUsatoren und/oder unter den Arbeits- Betspiele 
bedingungen tcmperaturstabUe Tenside zugesetzt wer- 

dea Die Herstellung der Kunststoffgranulat/Pigment- 45 Bdspiel 1 
Mischung erf olgt in der Regel so, daB in einem geeigae- 

tenMisdier das Kunststoffgranulat vorgelegt; mit even- Bn blaugrOnes PE-*HD-Oranulat wird mit 0«39b 

tueUenZusItzenbenetztwird und danadi (fie Pigmente Iriodin 120 (mit TXh beschkzfatetes Glxmmerpigment 

bzw. das Pigmentgemisdi zugesetzt und untergemisdit der TeilcfaengrOBe 5-20 |im der Fa. E Merde, Dann* 
warden. Die so erliaitene Miscfaung kann dann dbrekt in so stadt)und 1,5% Iriodin LS^(GIimmerputvermrtT6Q« 

einem Extruder oder einer SpritzgieSmascblne verar- dien < 15 (un) pigmentlert und auf einer SuHTtzgieSma* 

bditet werdea Die bei der Verarbeitung gebildeten schine verarbeitet Das erfaahene Formteil (PlUttchen) 

Formk6rper zeigen meist eine selir liomogene Vertei- wird anschlieBend mit einem CQr Laser besdmftet Das 

lung der Pigmente. Aucb in Form von Masterbatches Piattdien zeigt bei einer Geometrie von 43^/0^ folgen- 
ISBt sidi das Pigmentgemisdi zur EinflLitung von ther- 55 deLab*Werte:L - 553;a » -46,5;b*« -12J. 

moplastiscben Kunststoffen einsetzen. Auf diese Weise Die Markierung mit dem OQrLaser zeigt bei niedri- 

lassen sidi aucb die hddttten Anfordenmgen an die gerfiiergiedichte(— 2 J/cm^ eine deutiidie belle Mar^ 

Pigmentdispeigienmg erfOHea Zuletzt findet die Laser- kierung und bei einer Energie^te von 14 J/cm^ dne 

markleruQg; vorzugsweise n^t einem COr Laser, statt dunUe Markierung. 

Die Beschriftung mit dem Las«r erfolgt derart. daS 

d^ ProbenkOrper in den Strahlengang exnes gepuisten Bdspiel 2 
Lasers, vorzugswdse elnes COrl^sers gebracht wd. 

Femer ist eine Beschriftung mit einem Kd— YAG-oder Ein blaues P£— HD*Granulat, das mit 0^% Iriodin 

einem Exdmer-Laser mdglicL Jedocfa sind auch mit an* 100 Silberperi (mit TiOi beschichtetes Glimmerpigment 
deren heric5mmiichen LaserQrpen, die eine WeQenlflnge 65 der Teildengi^Be 10—60 pjn der Fa. E Merck, Dann* 

in einem Bereich hoher Absoiptton des verwendeteten stadt) perlgllnzend eingefftrbt ist, wlrd dutch Zusatz 

Pigments aufweisen, die gewtlnscbten Ergebnisse zu er- von 2,5% Iriodin LS 800 im Sprit^suB verarbeitet Der 

zielen. Der erfaaltene Faibton und die Farbtiefe wexden ferdge Spxi^ling l&Bt sicfa je nadi Enexgiedichte des 
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LttserstnUs hdl (Bner^ediciits -3 J/cm^ bzw. graa 
(Eaergiedichte ^^12 J/cm^ markieraiL Die Faite der 
^teBngckanninitL-40y6;a- -.17Ab--3W 
beidnerOeoinetrie von45^/<y' gemesstti werden. 

5 

Vcrgleidid>dspxeil 

Hn blaogrOnes PE-Gfanulat wird mxt (V39<> triodin 
120 eiagefllrbt usd ainchlleBend auf einer SpiiUgieB- 
maaddne verarbeitet Das eriialtene Ponntell (MAtt- to 
dben) wild ansdilieBend mt dnan CX>r Laser besdirif- 
tet Mitzundimender Energiedidite -14 J/cm^des 
Lisen wM de Besdiriftimg faxunerdunl^ 



Vergleichsbeiq>td 2 



15 



Bnblaugriines PB-Granulat wud mil 2% IriodinLS 
800 (dimmerpulver mlt TeSdiea < ISiun. geglQbt) 
pigmentiert und auf einer Sprita^efimaschine verarbd- 
tet Die Madderuog zdgt erne helle^ von der Energies 20 
dld^ nur wenig abhlngige^ Besdiriftung (2 — 14 1/cni^ 

Beispiel3 

Bin PF-Grasulat (PP-HDp Stam^ien PPH 10 der Fa. 35 
DSKnwinimhO^%Iriodin«123t U% Irodifl» LS 800 
vnd %1% PV Editblau (Hoechat AG) pigmendert nnd 

Beiapid4 30 

Analog Bd^iel3iab» 
ft5%Iriodin*123 
05% IriodinLS 800 und 

0,14b PVEdttbhn 35 
BeiapidS 

Analog Bdq;iieL% abar 
05% Iriodnf*LS SlOCnOaanf GUmmer) 

O3%Iriodi)«LS80a 
01%FVEditbiau 

Beispiel6 

En PB-Granulat (PB-HD, Hostalcn GA 7260 Hocdwt 
AG) wild mrt 05% Irlodln^ 502, und 0^% Iriodin* LS 
800 frfgniendert und aiif einer SpritzguBmasddne vo 

beitet 

Beispid? 



40 



durdi ihren hohen Kontrast am und waren gut lesbar. 
Bin Aufsdiaumen des Kunststoffsystems wurde nidit 
beobaditet 

Pate&tansprOde 

1. Laaennaiiderbare Knnatstoffe, dadmdi gdcom- 
zeidmi^ daB die Kunststoffe als Absorbermaterial 
dn Pigmentgemisdi, bestdiend aus Peri^anapig' 
mcntm bzw. nicfat glftnzenden MetaQond-be- 
sdiiditeten Gllnun^igmenten und am^anisdien 
piattdienfdnmgen Si^ttraten, enthalten. 

2. LasennaxUerbareKunststoffenadiAn^rttdi 1, 
dadurdi gdkennzddmet» daB das VeibShnis Peri- 
giawgpigm^t bzw. nidit i^inzendes MetaUoadd- 
besddchtetea GHmmerplgnieat imd anorgani- 
sdiem plattchenf^Txiigen Substrat im Kgmcntgc- 
im5dil:lbi$l:10bet]1lgt 

3. Lasennarlderbare Kunststoffe nadi Anspnidi 1 
Oder 2;daduidi gekennittidmet, daB das anorgani- 
sdie pUttdienf tanige Substrat Glimmer ist 

4. Lasermarldeibare Kunststoffe nadi dnnn der 
Anspilidie 1 bis 3; dadurdi gekennzdchnet» daB 
das Pei^glanzpigmait brw. daa nidit gifi n re n de 
Metalkndd besc^iditete Glinimeiplgnieat ein mit 
iVh und/oder Fe2Qs beschiduetes Glimmersub- 
stratist 

5. Lasermariderbare Kunststoffe nadi einem der 
AnsprOdie 1 bis 4, dadurdi gekemizeidine^ dafi 
der Antefldes Pigmen^en3J»±es 05 Us 10 Gew.%, 
bezogen auf das Kunststo&s^tenvbetrftgt 

6. Lasermariderbare Kunststoffe nadi Ansprudi 1, 
dadmdi gekeonzeidmet; daB der ICunststoff Poly^ 
etfayien oder Polyprop^en ist 

7. Lasermariderbare Kunststoffe nadi Ansprudi 1, 
daduidi gekennzeldme^ daB sie zuslrriich Parb- 
]Hgmente enthalten. 

8. VerwenduDg def lasennariderbaren Kunststoffe 
nadL Ansprudi 1 als Material zur HersteDung von 
Formk6ipeni« (Ue mit HUfe von Lasenu insbeson- 
dera CGb-Lasem, maildert werden. 

9. Fonnk5rpef bestehend aus don ksermarkierba- 
renKunststoff nadi Ansprudi 1. 



Analog Beis^Hd 0 sber 

0|5% Iriodin 502 (mit FesQa besdiiditetes Glimmerpig- 
ment) ^ 
1/)% IriodinLS 800 

Beis^ndS 

Analog Beispld 7, aber €0 
0,5%Iriodin<>5Q2 

l^WodItt«LS800 ^ . , , ^ ^ 

Ke Beschriftung der Musttf aus den Beispiden 3—8 
erfolgte bd jeder Razeptnr jeweils mit 4 Eneri^edidi- 
ten,heUeMariderui|geiiwurdenbdEneigiediditeavon es 
2;5 J/cn^, 3^ J/carf und 72 VcBO? und dunkle Bnef^e- 
diditen bd 9^ J/arf und 30^ J/cm^ emdt 
Die kantenscharfen Mariderungen zddmeteo Bdi 
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ABSTRACT 



The present invention relates to laser-markable plastics of 
which a feature is that they inchide. as absoibcr material, a 
mixture of pearl luster pigments and/or non-lustrous metal 
onde-ooated mica pigments and inorganic platelet-forai 
substrates. 
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LASER-MARKABLE PIASTICS 

[0001] The present invention relates to laser-markable 
plastics of which a feature is that they include, as absorber 
material, a mixture of pearl lustre pigments and/or non- 
lustrous metal oxide-coated mica pigments and inorganic 
platelet-form- substrates. 

[0002] The labelling of production goods is becoming 
increasingly important in almost all sectors of indusUy, For 
example, it is frequently necessary to apply production 
dates, expiry dates, barcodes, company logos, serial num- 
bers, etc. At present, these marks are predominantly made 
using conventional techniques such as printing, embossing, 
stamping and labelling. However, the importance of non- 
contact, high-speed and flexible marking using lasers is 
increasing, especially in the case of plastics. This technique 
makes it possible to apply graphic inscriptions, for example 
barcodes, at high ^ed even on a non-planar surface. Since 
the inscription is within the plastics article itself, it is durable 
and abrasion-resistant. 

[0003] Many plastics, for example polyolefins, have hith- 
erto proved to be very difficult or even impossible to mark 
by means of lasers. A CO^ laser which emits light in the 
infrared region at 10.6 /an produces only a faint, barely 
legible made in the case of polyolefins, even at very high 
output levels, since the absorption coeflBcicnl of the plastics 
to be processed is xsoi high enough at these wavelengths to 
induce a colour change in the polymeric material. The 
plastic must not completely reflect or transmit the laser light, 
since if it did there would be no interaction. However, it 
must also not be too high a level of absorption, since in this 
case the plastic evaporates to leave only an engraving. The 
absorption of the laser beams and thus the interaction with 
the material depends on the chemical structure of the plastic 
and on the laser wavelength used. In many cases it is 
necessary to add appropriate additives, for example absorb- 
ers, in order to render plastics laser-inscribable. 

[0004] The article "Peari Lustre Pigments — Characteris- 
tics and Functional Effects" in Speciality Chemicals, May 
1982, Vol. 2, No. 2 discloses the use of pearl lustre pigments 
for laser marking. Pearl lustre pigments, however, have the 
disadvantage that they alter very severely the colour prop- 
erties of the plastic, an effect which is often unwanted. 

[0005] In DE-C-29 36 926, plastics are marked with the 
aid of fillers whose colour can be altered. 

[0006] DE-A 29 36 926 discloses that the inscription of a 
polymeric material by means of laser light can be achieved 
by adding to the plastic a filler, such as carbon black or 
graphite, which discolours on exposure to energetic radia- 
tion. 

[0007] The fillers known for laser marking, however, have 
the disadvantage either that they durably colour the plastic 
to be inscribed, as a result of which the laser inscription, 
which is usually a dark script on a paler background, is then 
no longer sufficiendy high in contrast — i.e. legible— or that, 
as for example with kaolin, the marking is very faint and 
only t)ecomes readily visible when high quantities of the 
additive are employed. 

[0008] In the laser maridng of polyethylene, for example, 
the contrast of a marking is found to depend on the energy 
density of the laser, in the sense that a higher energy density 



produces daiicer markings. In polypropylene, which gener- 
ally gives light markings at low energy densities, somewhat 
darker markings can only be obtained with extremely high 
energy densities. 

[0009] Using the absorbers known from the prior art, and 
especially at average colouring lightnesses (L values of 
between 10 and 80), it is possible only to obtain markings 
which are difScult to read, and it is impossible to obtain, at 
the same time, two-colour (light and dark) markings. 

[0010] The object of the present invention, therefore, was 
to find laser-mazkable plastics which enable a two-coloured 
high-contrast laser marking to be obtained on exposure to 
laser light and whidi make it possible, given appropriate 
choice of the laser energy densities, to obtain light and dark 
markings in one colouring operation. In this context, the 
filler or successful absorber should have a very pale, neutral 
inherent colour and should possess the properties of the 
precoloured plastic to be marked, or should need to be 
employed only in small amounts. 

[OOU] It has surprisingly been found that a mixture of 
pearl lustre pigments and/or non- lustrous metal oxide- 
coated mica pigments and inorganic platelet-form substrates 
make it possible in medium colourations to obtain high- 
contrast, higb>definition and two-coloured markings. 

[0012] The invention therefore provides laser-markable 
plastics, characterized in that they comprise a mixture of 
pearl lustre pigments and/or non-lustrous metal oxide- 
coated mica pigments and inorganic platelet-form substrates 

in medium colourations. 

[0013] Through the addition of this pigment mixture in 
concentrations of firom 0.5 to 10% by weight, based on the 
plastics system, preferably from 1 to 5% by weight and, in 
particular, from 1.5 to 3% by weight, a high contrast is 
achieved in laser marking. The concentration of the pig- 
ments in the plastic, however, is dependent on the plastics 
system employed and on the energy density of the CO^ laser. 
The relatively low proportion of pigment does not substan- 
tially alter the plastics system and does not affect its ability 
to be processed. The mixture of pearl lustre pigment and/or 
non-lustrous metal oxide-coated mica pigments and inor- 
ganic platelet-fonn substrates can be employed in virtually 
all conceivable proportions. Mixnxres of one part of pearl 
lustre pigment and 1-10 parts of inorganic platelet-form 
substrates, preferably 2-8 parts, in particular 3-5 parts, of the 
inorganic platelet-form substrates, have proven to be par- 
ticularly suitable. 

[0014] Transparent plastics doped with such pigments in 
pure colouration mostly show a slightly metallic gleam but 
retain their transparency. Through the addition of from 02 
to 10% by weight, preferably from 05 to 3% by weight, of 
opaque pigments, for example titanium dioxide, this metallic 
lustre can, if required, be masked completely. Moreover, it 
is possible to add colour pigments to the plastics that permit 
colour variations of any kind and at the same time ensure 
that the laser marking is retained. 

[0015] The inorgamc platelet-form substrates suitable for 
the maridng are SiOj flakes, phyllosilicates, such as calcine 
and non-caldne mica, glass, talc, kaolin or sericite, while 
particularly preferred micas employed are muscovite, 
biotite, phlogopite, vermiculite and also synthetic micas. As 
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phyllosilicate it is prcfeired to employ mica. The phyllosili- 
cates have particle sizes of 1-150 /im, preferably S-60 /on. 

[0016] All known pearl lustre pigments can be used as 
absorber material, as are described, for example, in the 
Gemian Patents and Patent Applications 14 67 468, 19 59 
998, 20 09 566, 22 14 545, 22 15 191, 22 44 298. 23 12 331, 
25 22 572, 31 37 808, 31 37 809, 31 51 343, 31 51 354, 31 
51 355, 32 11 602, 32 35 017 and 38 42 330. Particular 
preference, however, is given for the use of pearl lustre 
pigments based on mica Qakes coated with metal oxides, 
e^cially titanium dioxide and/or iron oxide. Non-lustrous, 
metal oxide-coated mica pigments are known from D£ 43 
40 146 and D£ 19 546 058. 

[0017] As absorber material it is also possible to empby 
a combination of a mixture of difEierent phyllosilicates and/or 
one or more pearl lustre pigments. 

[0018] For the laser marking it is possible to en^loy all 
known plastics, as described, for example, in UUmann, yhL 
15, p. 457 et seq., Verlag VCH. Examples of suitable plastics 
are polyethylene (PE), polypropylene (PP), polyesters, 
polyphenylene oxide, polyacetal, polybutylene teiephtha- 
late, polymethyl methacrylate, polyvinyl acetal, acryloni- 
trile-butadiene-styrene (ABS), acrylonitrile-styrene-acrylate 
(ASA), polycarbonate, polyether sulfone, polyether ketones 
and their copolymers and/or mixtures tbereot Polyolefins 
are particularly suitable owing to their mechanical properties 
and the inexpensive processing techniques. 

[0019] Preference is given to the use of PE-ED, PE-LD, 
PE-LLD and PP and also copolymers of PE and of PR 

[0020] The pigment mixture is incorporated into the plas- 
tic by mixing the plastics granules with the phyllosilicate 
and pearl lustre pigment. The two pigments can be added 
individually, simultaneously or in succession, or else as a 
mixture, llie pigmented plastic is then shaped under the 
action of heat If desired, adhesives, organic polymer-com- 
patible solvents, stabili^rs and/or surfactants which are 
temperature-stable under the operating conditions can be 
added to the plastics granules during incorporation of the 
pigments. The plastics granules/pigment mixture is gener- 
aUy prepared by introducing the plastics granules into an 
appropriate mixer, wetting them with any additives used, 
and then adding and mixing in the pigments or the pigment 
mixture. The resulting mixture can be processed directly in 
an extmder or injection-moulding machine. The mouldings 
produced on processing usuaUy exhibit very homogeneous 
distribution of the pigments. The pigment can also be 
employed in the form of masterbatches for colouring ther- 
moplastics. In this way, it is possible to meet even the most 
stringent requirements in respect of pigment dispersion. 
Finally, laser marking takes place, preferably with a CO, 
laser. 

[0021] Inscr^)lion with the laser is carried out by intro- 
ducing the sample into the beam path of a pulsed laser, 
preferably a CO2 laser. Inscription with an Nd-YAG laser or 
with an excimer laser is also possible. However, the desired 
results can also be achieved with other, conventional types 
of laser which have a wavelength in a range of high 
absorption by the pigment used. The shade and depth of 
colour obtained are determined by the laser parameters, such 
as the irradiation time and irradiiation output. Low eoergy 
densities lead to Ught markings in the pigmented plastics 



system, while high energy densities lead to dark markings. 
The output of the lasers used depends on the particular 
application and can readily be determined by the skilled 
worker in each individual case. 

[0022] The novel pigmented plastic can be used in all 
sectors where customary printing processes have hitherto 
been employed for the inscription of plastics. For example, 
mouldings of the novel plastic can be used in the electrical, 
electronics and motor vehicle industries. The labelling and 
inscription of, for exanq}le, cables, wires, trim strips or 
functional parts in the heating, ventilation and cooling 
sectors, or switches, plugs, levers and handles whidi consist 
of the novel plastic, is possible even at difficult-to-readi 
points with the aid of laser light. Owing to its low heavy- 
metal content, the novel plastics system can also be 
employed in packaging in the foodstuflfe sector or in the toy 
sector. The markings on packaging are notable for their 
resistance to wiping and scratching, are stable during sub- 
sequent sterilization processes, and can be applied in a 
hygienically pure manner in the marking process. Complete 
label motifs can be applied durably to the packaging for a 
reusable system. Another important area of application for 
laser inscription is that of plastic tag;5 for the individual 
identification of animals; so-called cattle tags or earmarks. 
The laser maddng of plastics articles or mouldings which 
consist of the novel plastic is therefore possible. 

[0023] The examples vffuch follow are intended to illus- 
trate the invention without, however, limiting it. The for- 
mulation data are given in per cent by weight and relate to 
the already coloured material (plastic-i>pigment). 

EXAMPLES 

Example 1 

[0024] Blue-green PE-ED granules are pigmented with 
0.3% Iriodin 120 CnOj-coated mica pigment with a particle 
size of 5-20 /«n from E. Merck, Darmstadt) and 1.5% Iriodin 
LS 800 (mica powder with particles<15 /an) and are pro- 
cessed on an injection-moulding machine. The resulting 
moulding (a small plate) is subsequently inscribed using a 
CO^ laser. At a geometry of 45**/0*, the plate shows the 
following Lab values: L-553; a— 463; b— 12.7. 

[0025] The marking with the CO2 laser shows a distinctly 
pale marking at tow eneigy density (-2 J/cm^ and a dark 
marking at an energy density of 14 J/cm\ 

Example 2 

[0026] Blue PE-HD granules which have been given a 
pearlescent colouration with 05% Iriodin 100 Silberperl 
CnOjCoated mica pigment with a partk;le size of 10-60 /mi 
from £. Merck, Darmstadt) are injection moulded with the 
addition of 2.5% of Iriodin LS 800. The finished moulding 
can be given, depending on the energy density of the laser 
beam, either a light (energy density -3 J/cm^) or a grey 
(energy density -12 j/cm^ marking. The colour of the 
mouldings can be measured, at a geometry of 45^/0^, at 
L-40.6; a— 17.5; b— 32.6. 

Comparative Example 1 

[0027] Blue-green PE granules are coloured with 03% 
Iriodin 120 and then processed on an injection-moulding 
machine. The resulting moulding (small plate) is subse- 
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quently inscribed with a CO2 laser. As the energy density 
(-14 J/cm^) of the laser increases, the inscription gets darker 
and dadcer. 

Comparative Example 2 

[0028] Blue-green PE granules are pigmented with 2% 
Iriodin LS 800 (mica powder with particles<15 /m, calcine) 
and are processed on an injection-moulding machine. The 
maHring shows a pale inscription with little dependency on 
the energy density (2-14 J/cm^. 

Example 3 

[0029] PP granules (PP-HD, Stamylen PPH 10 firom 
DSM) are pigmented with 05% Iriodin® 123, 15% Irio- 
din® LS 800 and 0.1% PV Echtblau (Hoedist AG) and are 
processed on an injection-moulding machine. 

Example 4 
[0030] As Example 3, but with 
[0031] Oi% Iriodin® 123 
[0032] 05% Iriodin LS 800 and 
[0033] 0.1% PV Echtblau 

Example 5 
[0034] As Example 3, but with 

[0035] 0,5% Iriodin® LS 810 (TiOj of mica) 
[0036] 0J% Iriodin® LS 800 
[0037] 0.1% PV Echtblau 

Example 6 

[0038] PE granules (PE-HD, Hostalen GA7260, Hoechst 
AG) are pigmented with 0.5% Iriodon® 502, 

[0039] and 05% Iriodin® LS 800 and are processed on an 
injection-moulding machine. 

Example 7 
[0040] As Example 6, but with 

[0041] 0.5% Iriodin 502 (FejOa-coated mica pig- 
ment) 

[0042] 1.0% Iriodin LS 800 
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Example 8 

[0043] As Example 7, but with 

[0044] 03% Iriodin® 502 

[0045] 1J% Iriodin® LS 800 

[0046] The samples from Examples 3-8 were each 
inscribed with 4 energy densities for each formulation. Light 
markings were obtained at energy densities of 2.5 J/cm^ 3.2 
J/cm^ and 72 J/cm^ and dark markings at 9.3 J/cm^ and 30.8 
J/cm^ 

[0047] The high-definition markings were distinguished 
by their high contrast and were readily legible. No foaming- 
up of the plastics system was observed 

1. Laser-markable plastics, characterized in that the plas- 
tics include, as absorber material, a pigment mixture con- 
sisting of pearl histre pigments and/or non-lustrous metal 
oxide-coated mica pigments and inorganic platelet-form 
substrates. 

2. Laser-markable plastics according to claim 1, charac- 
terized in that the ratio of pearl lustre pigment and/or 
non-lustrous metal oxide-coated mica pigment and inor- 
ganic platelet-form substrate in the pigment mixture is from 
1:1 to 1:10. 

3. Laser-markable plastics according to claim 1 or 2, 
characterized in that the inorganic platelet-form substrate is 
mica. 

4. Laser-markable plastics according to one of claims 1 to 

3, characterized in that the pearl lustre pigment and/or the 
non-lustrous metal oxide-coated mica pigment is a mica 
substrate coated with TiOj and/or FejOj. 

5. Laser-markable plastics according to one pf claims 1 to 

4, characterized in that the proportion of the pigment mix- 
ture is from 05 to 10% by weight, based on the plastics 
system. 

6. Laser-maikable plastics according to claim 1, charac- 
terized in that the plastic is polyethylene or polypropylene. 

7. Laser-markable plastics according to claim 1, charac- 
terized in that they additionally comprise colour pigments. 

8. Use of the laser-maricable plastics according to claim 1 
as material for preparing shaped articles which are marked 
with the aid of lasers, especially COj lasers. 

9. Shaped articles consisting of the laser-markable plastic 
according to claim 1. 

* * « * « 



